ment, the Schwarzer P.E.E.4, with a time constant of 2 seconds. Records were taken after 8 minutes' dark adaptation.
Results.-The EOG and ERG results are summarized in Fig. 1 .
The ERG first recorded, 10 days after intoxication, shows a normal a-wave followed by a slow rounded b-wave of 160 ,V. At this point the EOG was abnormal and no light-induced rise in potential occurred. The level of the corneo-fundal potential, however, appeared normal. A month later, the b-wave had disappeared and a negative ERG was recorded; this became progressively smaller during the following months. The EOG on the other hand, improved and a normal light rise was recorded 10 months after the acute period. 
Subjective Tests
The visual fields were first plotted on the Goldmann perimeter, when the visual acuity had improved to appreciation of hand movements, and were re-examined on subsequent visits. They were found to be grossly constricted to all targets and little change occurred with time, as shown in Fig. 2 (see p. 927).
Dark-adaptation curves were plotted, using the Goldmann-Weekers dark adaptometer, on her last two visits. Both the "rod" and "cone" final threshold intensity levels were above normal as seen in Fig. 3 (see p. 927). Discussion In most of the recent reports of quinine amblyopia, the amaurosis has been explained in terms of the direct action of the quinine on the retina, with narrowing of the arteries occurring as a secondary effect (Traquair, 1949; Vainio-Mattila and Zewi, 1954; Drance, 1955; Berggren and Rendahl, 1955; Turtz, 1957; Bard and Gills, 1964 third order neurones or more centrally. Since the only ophthalmoscopic abnormality at this time is retinal oedema, it seems likely that the visual loss is due to damage to the elements of the nerve fibre layer.
The partial progressive rqturn of central vision which occurs in most patients indicates that some at least of the nerve fibres recover function with time. However, some impairment of vision invariably remains, as evidenced by the contraction of the visual fields. In addition, it has been consistently shown that, as the vision recovers, the ERG becomes more abnormal. In our case, within 5 weeks of intoxication, P II, the component arising in the inner nuclear layer (Granit, 1947) had disappeared and the ERG consisted of P III, the negative receptor potential only. This receptor potential appeared to decrease in size during the succeeding months, but it has been reported (Auvert and others, 1965 ) that even after 16 or 17 years some response remains.
It therefore appears that a considerable proportion of the nerve fibres is permanently damaged and this will be associated with death of the ganglion cells. At this point the ERG is normal, but a subsequent transynaptic degeneration involving the bipolar cell layer could explain the negative waveform of the ERG recorded a few weeks later.
The EOG during the acute stage is grossly abnormal and there is no light rise. This implies loss of function of the receptors or the pigment epithelium (Arden and Kelsey, 1962) , caused either by the direct toxic action of the quinine on these layers or by a disturbance of the choroidal circulation. The EOG light rise gradually returns to normal after 10 months, suggesting that these effects are transient. It is known, however, that a normal EOG light rise indicates normally-functioning receptors and this, considered with the fact that the receptor potential component of the ERG is decreasing, suggests that two separate processes may be occurring within the receptors (Arden and Kelsey, 1962) .
Summary
In quinine poisoning the ERG is initially relatively unaffected, but later becomes grossly abnormal. The EOG, on the other hand, parallels the visual acuity, at first showing no "light rise" but gradually returning to normal. The significance of these findings is discussed.
